Acute systemic LPS-mediated inflammation induces lasting changes in mouse cortical neuromodulation and behavior.
Systemic lipopolysaccharide (LPS) is widely used to induce a neuroinflammatory response that is associated with short-term 'sickness'-behavior that can include fever, loss of activity, loss of appetite, impaired cognition, anxiety and depression. If large enough or left unchecked, this neuroinflammatory response can become self-perpetuating and lead to long-term neurodegenerative processes. In this study, we assess the longer-term effects of a single systemic LPS injection on electrophysiological neuromodulator effects and basic behavioral analysis in mice. Five months after LPS injection, we find a mild reduction in cortical inhibition and altered temporal dynamics of acetylcholine but not norepinephrine or serotonin neuromodulator effects. Consistent with electrophysiological findings, LPS treated mice showed a deficit in memory performance in the novel object recognition test with no effect on measures of anxiety or despair as measured in the open field test and tail suspension test, respectively. Furthermore, LPS-treated mice showed an increase in acetylcholinesterase activity. As increased acetylcholinesterase activity is associated with reduced acetylcholine signaling and impaired cognitive ability, these studies demonstrate the potential for a single inflammatory event to initiate processes that may lead to long-term neurodegeneration.